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EXECUTIVE SUMMARY  
 

PROJECT TITLE: 
Implementation of Revised Total Maximum Daily Load (TMDL)  

Educational Programs for Rocky and Butler Creeks in conjunction with the Savannah-Upper 
Ogeechee Water Planning Council 

  
EPD Grant Number 751-120159 

FY11 - ELEMENT 18 
  

PROJECT START DATE: January 27, 2012 
PROJECT COMPLETION DATE: September 30, 2014 
 
FUNDING: This section must include the: 

Federal amount allotted $  86,350.00 
Match amount required $  57,567.00 
Federal amount expended $ 86,346.00 
Match amount contributed $ 57,787.92 

  
EXECUTIVE SUMMARY  

The objectives of this grant were to identify problematic areas of fecal coliform/E. 
coli concentrations in Butler and Rocky creeks, and to educate the public about 
protecting surface water quality.  Project goals were addressed by expanding existing 
water quality monitoring to collect additional fecal coliform/E. coli data, as well as 
developing and implementing education and public outreach strategies at the local level, 
which will be made available for use by other communities.  Public outreach activities 
performed include development of educational media and materials (flyers, posters, 
social media and news articles, and a YouTube video), organizing and participating in 
live events (educational booths at park and public events, speaking engagements), and 
implementation of specific activities, including a ñCreekwalk Community Education 
Program,ò an educational field trip, and a ñWater Fun Block Party.ò  An effort was made 
to target education at specific audiences located in the geographic areas contributing 
the greatest bacteria loads about best management practices most likely to reduce 
those loads.  However, source identification has been inconclusive, so we have taken a 
more opportunistic approach to selecting target audiences.  To measure success or 
efficacy of public education, we estimated attendance at live events, conducted pre- and 
post-education surveys, and tracked the volume of septic sludge delivered to Augusta, 
Georgia POTW (waste water treatment plant) to monitor trends in pumping frequency.  
We have used our experience with this project to produce two documents to provide 
guidance to other communities for designing an educational process and developing 
sampling and monitoring procedures. 
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FINAL REPORT 
 

Project Title  
Implementation of Revised Total Maximum Daily Load (TMDL)  

Educational Programs for Rocky and Butler Creeks in conjunction with the Savannah-Upper 
Ogeechee Water Planning Council 

 
FY11 - Element 18 

  
1.0  INTRODUCTION  

 Rocky and Butler creeks have been identified on Georgiaôs 1998 303(d) list of 
impaired water bodies due to concerns about fecal coliform bacteria.  Both creeks run 
through urban areas in the City of Augusta, part of the Savannah River basin.  Rocky 
Creek drains into Butler Creek, which flows into the Savannah River just south of 
Augusta through confluence with Phinizy Ditch.  The impaired segment of Rocky Creek 
is a two-mile segment from Highway 56 to just below New Savannah Road within HUC 
10 #030601060503.  The impaired segment of Butler Creek is a three-mile segment 
from the confluence with Phinizy Ditch to the Savannah River in HUC 10 # 
030601060501.  
 Rocky and Butler creeks were identified as not supporting their designated use 
classification of fishing for violating the total Fecal Coliform standard for the State of 
Georgia based on a 1997 modeling study.  Fecal coliform TMDLs were developed for 
both creeks in 2000 by USEPA Region 4, and TMDL implementation plans were 
developed for both creeks in 2002 by GAEPD.  TMDLs were developed based on the 
results of two models to determine a 30-day fecal coliform load that would achieve 
water quality standards.  The Stormwater Management Model (SWMM) predicts flow 
and fecal coliform concentrations running off the watershed and entering the creek by 
using rainfall data and a limited dataset of storm events sampled for fecal coliform.  The 
Water Quality Analysis Simulation Program (WASP5) used the results of SWMM to 
evaluate the impact of stormwater loads on in-stream fecal concentrations.  Using these 
models, it was determined that to achieve the 200-count/100ml standard, Butler Creek 
watershed would need a 98% load reduction (no more than 3.45E+13 counts/30 days) 
and Rocky Creek watershed would need an 80% load reduction (no more than 
7.53E+13 counts/30 days).  Bacteria monitoring was conducted in 2007 and 2008 to 
provide empirical data to revise initial TMDL implementation plans as well as source 
identification through bacterial source tracking (BST).     
 There are no widespread agricultural or animal farming operations in either 
subwatershed and a large portion of both watersheds is impervious to water infiltration, 
so pollutant runoff is a major concern.  The BST study found that bacteria load was 
correlated with human population density, loads were highest in the middle sections of 
each creek, and Rocky creek generally had higher bacteria concentrations than Butler 
Creek.  The BST also found variation in the extent of contribution form different sources.  
The smallest contributions in both watersheds came from livestock.  In Butler Creek, 
wildlife (50%) contributed the greatest load, followed by human (28%) and pets (14%).  
In Rocky Creek, humans (40%) contributed the greatest load, followed by wildlife (25%) 
and pets (25%).   
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2.0  PROJECT OBJECTIVES, GOALS, AND ACTIVITIES  

Project Objectives Proposed:   

¶ Expand existing water quality monitoring to collect additional fecal coliform / E. 
coli data from each creek using GAEPD-approved methodology. 

¶ Implement educational and public outreach strategies. 

¶ Develop control measures, maintenance programs, and educational / outreach 
strategies at the local level that can be made available to the Savannah-Upper 
Ogeechee Water Planning Council for use by other communities. 

 
Project Activities (Tasks) Completed in Drawdown and Implementation Schedule:  
  

Task 1: Create MOU with Southeastern Natural Sciences Academy to assist with 
public education and outreach activities, and submitted executed copy to GAEPD 
for review 

 
In December 2011, the Augusta-Richmond County Commission approved a 
MOU for the section 319(h) Grant entitled ñImplementation of Revised Total 
Maximum Daily Load (TMDL) Educational Programs for Rocky Creek and Butler 
Creek in Conjunction with the Savannah-Upper Ogeechee Water Planning 
Council.ò  

 
Appendix A: MOU; page 71 

 
Task 2: Develop public education and outreach activities 

 

The goal of this task was to develop activities aimed at public education and 
outreach including, but not limited to, septic system maintenance, pet waste 
management, and storm drainage system fundamentals and protection.  
Activities developed include a creek walk community education program, an 
educational fieldtrip, and a block party. 

 
Creekwalk Community Education Program: 
o Conducted a ñCreek Walkò for Georgia Master Naturalist Program  
o Participants spend a half-day learning about stream ecology, non-point 

source pollution, and steps that can be taken to reduce human impacts on 
local water quality. 

o Begins with an interactive presentation (~30-60 min) to learn about stream 
ecosystem services and basic ecosystem functions as well as typical impacts 
of urbanization on streams. 

o Guided walk through a segment of Rocky Creek to see sources of 
contamination in situ and perform hands-on assessment of creek conditions, 
with a focus on processes that alter water quality and methods to reduce 
pollution.  

 
Section 2.2 Supplement Information: 1. Creek Walk Flyer; page 21 
Section 2.2 Supplement Information: 2. Creek Walk Student Evaluation; page 22 
Appendix B: Creek Walk Community Education Program: Modules; page 75 
Appendix C: Creek Walk Community Education Program: Methods; page 76 
Appendix D: Creek Walk Community Education Program: Program Guide; page 79 
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Appendix X: Creek Walk Community Education Program; page 139 

 
Educational Field Trip: 
o Conducted a field trip for 6th and 7th graders of Episcopal Day School as part of 
the schoolôs STEAM Initiative (Science, Technology, Engineering, Arts, and 
Math) to give students an opportunity to see real-world applications tied to their 
studies. 

o Began at head gates of the Augusta Canal, where students rotated through three 
20-minute sessions: 

o History ï Significance of the landôs topography and the dynamics of the 
Savannah River in relation to Augustaôs history 

o Technology ï History and engineering of the gate house 
o Science ï Calculated stream flow rates and discharge using area 

measurements and travel time of oranges thrown in the canal 
o Student kayaked down a 5-mile stretch of the Augusta canal, punctuated by 

several stops for discussion including a stop to wade into the Savannah River, 
and ended at Lake Olmstead. 

o To address pathogens and water quality, SNSA staff collected E. coli samples at 
6 stops along the canal for use in follow-up data analysis and discussions about 
sources of contamination, environmental regulations, and the importance of 
monitoring.  

 
Section 2.2 Supplement Information: 3. Field trip data sheet; page 23 
Section 2.2 Supplement Information: 4. Field Trip Follow Up and Questions; page 24 
Section 2.2 Supplement Information: 5. EDS Blog Post; page 26 

 
Water Fun Block Party 
o The purpose of this event was to target education at a specific audience based 

on problematic areas of Rocky Creek in accordance with Task 3 

o Outreach event in a residential area on septic systems to educate the public 
about septic system maintenance.  Includes childrenôs activities, free food, and 
educational activities.  

o Conducted on September 23, 2014 at a private residence: 1918 A Colony Park 
Rd.  

o This location was chosen for targeted education about septic system 
maintenance because of its physical proximity to an area of the creek with 
repeatedly high pathogen levels and the fact that most homes in the 
neighborhood are served by septic systems. 

o Participants cycled through stations with educational activities related to septic 
systems and completed pre- and post-education surveys in accordance with 
Task 4.  Stations and educational activities included: 

o Adopt-A-Stream representative discussed impacts of malfunctioning 
systems on the environment and count bacteria on plated samples 

o Phinizy Center for Water Sciences Education Department had urban water 
cycle game 

o ESG representative had a septic system model 
 

Section 2.2 Supplement Information: 6. Block Party Education Objectives; page 31 
Section 2.2 Supplement Information: 7. Block Party Pictures; page 35 
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Task 3: Select and develop target audiences for public education and outreach 
based on problematic areas demonstrated by previous available data 
 

The goal of this task was to identify specific audiences for education and 
outreach to target messages towards people or areas most likely to have an 
impact on problematic areas of fecal coliform/E. coli.  An effort was made to 
target education at specific audiences located in the geographic areas 
contributing the greatest bacteria loads about best management practices most 
likely to reduce those loads.  However, source identification has been 
inconclusive, so we have taken a more opportunistic approach.   
 
General public and business 
We have selected Colony Park Subdivision as a target audience for education on 
septic system maintenance. 

o Colony Park Subdivision is in the Rocky Creek Watershed, located near 
two sampling locations that yield some of the highest bacteria counts 
compared to other sites. A tributary flows through this subdivision before 
draining into Rocky Creek, just before the creekôs intersection with 
Wheeless Rd.  

o This site was chosen opportunistically because it is physically close to a 
problematic area of the creek and residents are on septic systems, which 
is a focus of our outreach efforts.   

o This site was also adjacent to a dog kennel, providing an opportunity for 
our messaging to reach a local business and itôs patrons.  

 
Section 2.2 Supplement Information: 8. Map of Septic Systems in Colony Park; page 36 
Section 2.2 Supplement Information: 9. List of Addresses on Septic; page 37 

 
Task 4: Conduct pre- and post education surveys of target audiences 

 

The goal of this task was to use surveys to quantify the publicôs understanding, 
attitude, and behavior related to local water resource issues and to gauge the 
effectiveness of education and outreach activities.  To quantify understanding, 
attitudes, and behaviors related to local water resource issues, two separate 
surveys were developed, one large web-based survey and a shorter survey 
better suited for use in-person at live events.  To gauge the effectiveness of 
education and outreach activities, the short survey was used, or a new survey 
was developed as a pre- and post- education assessment. 

  
Larger web-based survey 

o Developed in 2012 and posted online September 2013 
o Solicited public participation through  

o Article in SNSA newsletter, October 2013 
o Interview with Augusta Chronicle Newspaper, October 7th 2013  
o Message on Augusta Utilities Department water bills, 70,000 

recipients, October 2013 
o Prize drawing at OkaôChaffa Indian Festival, November 9-10, 2013 
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o This survey has had a low response rate, 34 surveys completed from 
September 2013 to February 2014.   

o The largest spike in daily responses (7) occurred on October 8, 2013, the 
day after the Augusta Chronicle article was published.  The second largest 
spike in daily responses (4) occurred on November 11, 2013, the day after 
the OkaôChaffa Indian Festival at Phinizy Swamp. 

 
Response Summary: 
o Demographics: The typical survey participant (60-80% of respondents) 

was 40 or older with a college degree, lived in Richmond County, and had 
lived in the area at least 20 years 

o Behavior: The typical respondent didnôt have regular direct contact with 
surface waters, but had taken actions to conserve water or reduce impacts 
on water quality 

o Understanding: Most respondents didnôt have a good understanding about 
their own water use or restrictions, but were relatively knowledgeable 
about where their water came from and what it went after being used 

o Attitudes: Respondents generally placed a high value on water quality and 
conservation.   The most important uses in times of drought, in 
descending order, were household uses, agricultural and aquatic life, 
industry and electricity generation, and irrigation and car washing. There 
was not much consensus on the quality of ground water, the future outlook 
for water quality or whether one type of water body should receive more 
protection than another, but rivers were rated higher than lakes and 
groundwater.  Industry was seen as having the largest negative impact, 
followed by individuals.  Pesticides and herbicides were seen as being the 
largest impact, followed by trash and oxygen consuming materials. 
Individuals and local governments were seen have having the greatest 
responsibility to protect water quality, followed by the state and federal 
government. 

 
Section 2.2 Supplement Information: 10. Newsletter Article; page 44 
Appendix E: Larger Web-based Survey; page 82 

Appendix F: Larger Web-based Survey Answers; page 93 
Appendix J: Sample Water Bill with Survey Solicitation; page 125 
Appendix K: Augusta Water Customers Asked to Complete Survey on Polluted Waterways; page 126 

 
Shorter in-person survey 
o Developed in June 2013 
o Solicited survey participation during a number of live events including: 

  
              Event                     _   Number of Surveys 
Green Jackets Game 54 
CSRA teacher summer place-based learning course 25 
SNSA program for Georgia Southern Teacher Quality Grant 11 
Gold Star Family Day 2 
A Day for GRU the First Day/Health Sciences Campus Kickoff 12 
Episcopal Day School field trip 39 
OkaôChaffa Indian Festival 130 
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o Greatest participation occurred at the OkaôChaffa Indian Festival and Green 

Jackets Baseball game, which were the only 2 public events that a free-
giveway (raffle ticket, cup, t-shirt) was used as an incentive. 

o The shorter, in-person, survey had greater participation than the larger web-
based survey. 
 
Response Summary: 

o More than half of respondents spend time near a neighborhood creek 
or pond once a month or more 

o Habitat for fish and wildlife was seen as the most important use of that 
creek or pond, and fishing was the least important 

o Most respondents rated the quality of that creek or pond as good or 
excellent 

o Trash and litter was seen as the greatest issue affecting that creek or 
pond and dumping by individuals was the most common source 

o Of those that had a septic system almost half have had it serviced in 
the last three years and one third didnôt know it needed to be pumped  

o Of those that had pets, about 45% always picked up waste, 13% 
picked up waste in public places, and 40% never picked up waste 

o The most common task respondents would participate in to learn more 
about water quality was to visit a website, followed by read a fact 
sheet, bulletin, or brochure. 
 

Appendix G: Shorter in-person survey; page 117 
H: Shorter in-person survey answers; page 120 

 
Pre- and post-educational surveys 

o Pre- and post-educational surveys were conducted on three occasions: 
 

Event Pre-education Surveys Post-education Surveys 

CSRA teacher summer place-based 
learning course 25 22 

Episcopal Day School field trip  39 40 

Water Fun Block Party  9 6 

 
o Utilized shorter survey for pre- and post-education surveys 
o Developed new survey, focused on septic systems, for Water Fun Block 

Party 
 
Appendix G: Shorter in-person survey; page 117 
Appendix I: Block Party Survey; page 123 

 
Task 5: Design and produce specific educational messages, materials and 
distribution outlets appropriate to target audiences 
 

Educational materials addressing local water quality resources issues were 
developed for both passive and active messaging through a variety of distribution 
outlets.  Passive education materials include posters and flyers for display at live 
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events or public spaces and active education materials include materials 
developed for task 2 activities, presentations, and a hands-on display model.  
Distribution outlets for messaging included Phinizy Swamp Nature Park and live 
events at the park, SNSA Education departmentôs K-college field-based 
educational activities, educational booths at public events, and local news media. 
 
Posters 
Pathogens in CSRA Surface Waters 

o Earth Day 2012  
o Earth Day 2013 

Pet Poop: Whatôs the Big Deal with Doggy Doodie? 
o A Day for GRU the First Day/Health Sciences Campus Kickoff 
o Family Day at ARC County Kennel 
o Paddlefest 
o Earth Day 2014 

Pet Poop Q & A All the questions you didnôt know you had or were too afraid to 
ask 

o Gold Star Family Day 
Pet Poop in the CSRA Results of a Survey Looking at Pet Waste Practices 

o A Day for GRU the First Day/Health Sciences Campus Kickoff 
o OkaôChaffa Indian Festival 

Get Left Holding the Bag AugustaééWeôre all Proud of You for it! 
o Gold Star Family Day 

Pet Waste educational poster 
o Gold Star Family Day 

Septic System Maintenance Protects Water Quality 
o Earth Day 2013 
o OkaôChaffa Indian Festival 
o Earth Day 2014 

You Can Prevent Stormwater Runoff Pollution 
o Earth Day 2014 

Macroinvertebrate diversity & E. coli presence in an urban stream in Augusta, 
Ga.  

o 2013 Annual meeting of the Georgia Academy of Science 
 
Appendix N: Macroinvertebrate Diversity & E. coli presence in an urban stream in Augusta, GA; page 129 
Appendix O: Get Left Holding the Bag AugustaééWeôre all Proud of you for it!; page 130 
Appendix P: Pathogens in CSRA Surface Waters; page 131 
Appendix Q: Pet Poop in the CSRA Results of a Survey Looking at Pet Waste Practices; page 132 
Appendix R: Pet poop Q & A; page 133 
Appendix S: Pet Poop Whatôs the Big Deal with Doggy Doodie?; page 134 
Appendix T: Pet Waste Education Poster; page 135 
Appendix U: Septic System Maintenance Protects Water Quality; page 136 
Appendix V: You Can Prevent Stormwater Runoff Pollution; page 137 

 
Flyers/Brochures 
Top Five Reasons to Properly Place your Pet Poop 

o Displayed in Phinizy Swamp Nature Park Visitor Center 
 

Appendix W: Top Five Reasons to Properly Place your Pet Poop; page 138 
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Presentations 
Pathogens in CSRA Surface Waters What are they and why do they matter? 

o Earth Day 2012 
High density lagrangian sampling for pathogen source identification 

o Georgia Water Resources Conference 
Fecal coliform, mosquitoes, and raw sewage, Oh My!!ò  

o Georgia Mosquito Control Association 
Creek Walk presentation 

o Georgia Master Naturalist Program 
CSRA Fly Fishers guest speaker 

o CSRA Fly Fishers Meeting 
 
Appendix X: Creek Walk Community Education Program; page 139 
Appendix Y: CSRA Fly Fishers Meeting; page 145 
Appendix Z: High Density Lagrangian Sampling for Pathogen Source Identification; page 149 
Appendix AA: Fecal Coliform, Mosquitoes, and Raw Sewage, Oh My!!; page 153 
Appendix AB: Pathogens in CSRA Streams: Consider the Source; page 155 

 
Hands-on 
Emriver stream table 

o Earth Day 2014 
 
Section 2.2 Supplement Information: 11. Stream table specifications; page 45 

 
Distribution outlets 
Newspaper articles 

o ñPhinizy Swamp Nature Park plans Earth Day events and 5K,ò Augusta 
Chronicle newspaper, April 16, 2013 

o ñAugusta water customers asked to complete survey on polluted waterways,ò 
Augusta Chronicle Newspaper, October 7th, 2013 

o ñPhinizy Swamp plans Earth Day celebration,ò Augusta Chronicle Newspaper, 
April 24, 2014 

Live events 
o Earth Day 2012  
o Earth Day 2013 
o A Day for GRU the First Day/Health Sciences Campus Kickoff 
o Gold Star Family Day 
o Paddlefest 
o Earth Day 2014 

Social Media 
o Routed traffic to YouTube video on January 22, 2014 through Google+, 

Facebook, and Twitter 
 
Appendix K: Augusta Water Customers Asked to Complete Survey on Polluted Waterways; page 126 
Appendix L: Phinizy Swamp Nature Park Plans Earth Day Events and 5K; page 127 
Appendix M: Phinizy Swamp Plans Earth Day Celebration; page 128 
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Task 6: Conduct a minimum of three (3) public workshops, platform-style 
presentations, or field days/live events to discuss water quality issues 

 

SNSA has included septic system, pet waste, and stormwater education in annual 
and other park events, staffed education booths at local public events, and 
presented at public and professional meetings.  

 

Platform-style presentations 
Pathogens in CSRA Streams: Consider the Source 

o Date: April 21, 2012 
o Venue: Earth Day 2012 
o Description: Earth Day celebration featuring childrenôs activities, live music, 

educational booths, and guest speakers. 
High density lagrangian sampling for pathogen source identification  

o Date: April 10-11, 2013 
o Venue: University of Georgia 
o Description: Georgia Water Resources Conference.  Forum for environmental 

professionals, homeowner associations, farmers, foresters and local 
governments to discuss water policies, research projects and water 
management 

Fecal coliform, mosquitoes, and raw sewage, Oh My!!  
o Date: October 17, 2012 
o Venue: University of Georgia 
o Description: Georgia Mosquito Control Association annual meeting 

CSRA Fly Fishing guest speaker 
o Date: October 28, 2013 
o Venue: River Island Clubhouse in Evans, GA 
o Description: Monthly meeting for fishing club 

Macroinvertebrate diversity & E. coli presence in an urban stream in Augusta, Ga. 
o Date: March 29, 2013 
o Venue: Valdosta State University 
o Description: Poster presentation at 2013 Annual meeting of the Georgia 

Academy of Science 
  

Park events 
2012 Earth Day  

o Date: April 21, 2012 
o Venue: Phinizy Swamp Nature Park 
o Description: Earth Day celebration featuring childrenôs activities, live music, 

educational booths, and guest speakers. 
o Activities: Interacted with public and gave presentation: ñPathogens in CSRA 

Streams: Consider the Source.  Displayed education poster related to 
presentation.  Estimate 300 people in attendance. 

2013 Earth Day 
o Date: April 20, 2013 
o Venue: Phinizy Swamp Nature Park 
o Description: Earth Day celebration featuring childrenôs activities, live music, 

and educational booths. 
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o Activities: Interacted with public and displayed educational posters including 
ñPathogens in CSRA Surface Waters: What are they and why do they 
matter?,ò Morphology and Coliform Levels of Butler Creek,ò High Density 
Lagrangian Sampling for Pathogen Source Identification,: and ñSeptic System 
Maintenance Protects Water Quality.ò  Estimate 200 people in attendance. 

2014 Earth Day 
o Date: April 26, 2014 
o Venue: Phinizy Swamp Nature Park 
o Description: This event marked the first time that Augustaôs ñOfficialò 

recognition of Earth Day was held at the park and was coordinated in 
collaboration with the City of Augusta, Southeastern Natural Sciences 
Academy, the Augusta Utilities Department, Georgia Regents University, and 
the Metro Spirit.   

o Activities: Interacted with public, used stream table for demonstration of 
effects of urbanization on water cycle, and displayed four educational posters 
including ñSeptic System Maintenance Protects Water Quality,ò ñYou can 
prevent stormwater runoff pollution,ò and two pet waste posters.  Estimate 
1500 people in attendance. 

OkaôChaffa Indian Festival 
o Date: November 9-10, 2013 
o Venue: Phinizy Swamp Nature Park 
o Description: Indian-themed festival featuring Native American arts, food, and 

games 
o Activities: Interacted with public and displayed educational posters addressing 

pet waste and septic system maintenance.  Offered free SNSA cups for filling 
out short survey.  Offered entry into prize drawing for filling out long, online 
survey.  Prizes included restaurant gift certificates, appointment with 
professional massage therapist, and free t-shirt. Estimate 3000 people in 
attendance. 
 

Field days/live events  
Green Jackets game   

o Date: June 22, 2013 
o Venue: Lake Olmstead Stadium  
o Description: Local minor league baseball game. 
o Activities: Interact with public and solicit survey participation.  Offered free 

cups, t-shirts, or raffle ticket for bicycle for filling out short survey. 
A Day for GRU the First Day/Health Sciences Campus Kickoff   

o Date: August 29, 2013 
o Venue: GRU 
o Description: GRU fundraising event. 
o Activities: Displayed two educational pet waste posters and solicited 

participation in short survey. 
Gold Star Family Day  

o Date: August 29, 2013 
o Venue: Fort Gordon  
o Description: Gold Star survivors event. 
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o Activities: Displayed two educational pet waste posters and solicited 
participation in short survey. 

 
Paddlefest  

o Date: September 14, 2013 
o Venue: Savannah River Keeper 
o Description: Festival following canoe/kayak event.  Features music, food 

vendors, and live/silent auctions 
o Activities: Displayed two educational pet waste posters.  

Family Day at ARC County Kennel 
o Date: September 28, 2013 
o Venue: Augusta Animal Services 
o Description: Free Community event featuring pet adoptions 
o Activities: Displayed pet waste posters and interacted with public. 

 
Task 7: Educate the public about best pet waste management practices ñabove and 
beyondò the MS4 permit commitment for Residential Education Program  
  

SNSA educated the public about best pet waste management practices through 
presentations and displaying posters/flyers in Phinizy Swamp and at live events as 
part of Task 6. 
 
Presentations 
Pathogens in CSRA Streams: Consider the Source 

o Earth Day 2012 
 

Posters and signage 
Pathogens in CSRA Surface Waters What are they and why do they matter? 

o Earth Day 2012 
o Earth Day 2013 
Pet Poop: Whatôs the Big Deal with Doggy Doodie? 

o A Day for GRU the First Day/Health Sciences Campus Kickoff 
o Family Day at ARC County Kennel 
o Paddlefest  
o Earth Day 2014 
Pet Poop Q & A All the questions you didnôt know you had or were too afraid 
to ask 

o Gold Star Family Day 
Pet Poop in the CSRA Results of a Survey Looking at Pet Waste Practices 

o A Day for GRU the First Day/Health Sciences Campus Kickoff 
o OkaôChaffa Indian Festival 
Get Left Holding the Bag AugustaééWeôre all Proud of You for it! 

o Gold Star Family Day 
Pet Waste educational poster 

o Gold Star Family Day 
 

Distribute brochures and flyers 
Top Five Reasons to Properly Place your Pet Poop 
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o Displayed in Phinizy Swamp Nature Park Visitor Center 
Hereôs the Scoop Pick up after your pet 

o Displayed in Phinizy Swamp Nature Park Visitor Center 
 
 Appendix AC: Hereôs the ScoopéPick Up After your Pet; page 160 

 
YouTube Video 
Residential sources of pathogen contamination in water 
o Published to YouTube December 20, 2013 

 
Task 8: Develop at least one YouTube video related to the importance of 
septic systems maintenance, and route traffic to the video via websites, 
Facebook, and Twitter 

 
To produce this YouTube video, we collaborated with Rick Pukis, assistant 
professor in the Department of Communication at Georgia Regents University.  A 
script, animation, and film footage were developed to discuss non-point source 
pollution including stormwater discharge, septic systems and pet waste 
management.  The video was posted on our YouTube account in December 
2013 and we posted links to the video on our social media accounts in January 
2014. 

 
o Title: Residential Sources of pathogen contamination in water 

o Web Address: https://www.youtube.com/watch?v=T96Bxp_p2UM 
o Posted to YouTube on December 20, 2013 
o User: Phinizy Center for Water Sciences 

o 75 views on YouTube 
o Routed traffic through social media on January 22, 2014 through the following 

social media platforms and accounts 
o Google+  
o Facebook 

Á Post reach of 213 people 
Á 13 clicked on the video itself 
Á 1 share to central savannah river area kayakers (132 members) 

o Twitter 
Á 62 impressions (number of times post was seen) 
Á 2 engagements (1 reply and 1 link click) 

 
Section 2.2 Supplement Information: 12. YouTube Video script; page 46 
Section 2.2 Supplement Information: 13. YouTube Video storyboard animation; page 50 
Appendix AD: Residential Sources of Pathogen Contamination in Water; page 162 

 
Task 9: Expand existing water quality monitoring program under MS4 permit to 
collect additional fecal coliform / E. coli data from each creek for identifying 
problematic areas using GAEPD-approved methodology 

 

Under the original MS4 monitoring program, there were four sampling sites in the 
Butler Creek watershed and three sites in the Rocky Creek watershed.  To 
provide additional data needed to identify problematic areas following the 
previous BST study, an expanded monitoring plan was developed and 

https://www.youtube.com/watch?v=T96Bxp_p2UM
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implemented in July 2012.  Three new sites on Butler Creek and four new sites 
on Rocky Creek were selected based on a combination of increased spatial 
resolution and targeting of suspected areas of concern.  In addition to the 
expanded monitoring plan, macroinvertebrate, and hydrology data were collected 
to better understand the condition of each creek. 

 
Expanded sampling locations. 
Site # Stream Location Latitude Longitude 

14 Butler Creek SNSA Bridge 33.384789 81.965153 

11 Butler Creek Peach Orchard Rd 33.385183 82.026089 

9 Butler Creek Meadowbrook Elementary 33.403803 82.075506 

7 Rocky Creek Doug Bernard Hwy 33.415697 81.993769 

6 Rocky Creek Mike Padgett Hwy 33.420864 82.006886 

4 Rocky Creek Deanôs Bridge Rd 33.438136 82.025514 

2 Rocky Creek North Leg Rd 33.449500 82.058619 

 
 Appendix AE: Expanded Water Quality Monitoring Plan; page 163 

  
Macroinvertebrate data 

o Sampled macroinvertebrates in each creek using Hester Dendy samplers 
in April 2013. 

o Butler Creek - Macroinvertebrate data indicated a relatively healthy 
ecological condition and provided further confirmation for the acceptable 
water quality condition of this stream. 

o Rocky Creek - Macroinvertebrate data indicate that overall water quality in 
Rocky Creek is poor and worse than in Butler Creek, this may be 
consistent with the idea that sediment transport is a major driver of poor 
water quality in Rocky Creek. 

 
Section 2.2 Supplement Information: 14. Macroinvertebrate data; page 53 

 
Hydrology 
Hydrograph 

o Placed water level logger in Rocky Creek at Peach Orchard Rd. and 
Butler Creek at Doug Bernard for approximately 2 months from April ï 
June 2013. 

o Compared to Butler Creek, the hydrograph of Rocky Creek rises and falls 
more quickly in response to storm events.  

Eularian study  
o Sampled E. coli in Rocky Creek during storm event in April 2013 
o Data indicated a dramatic response to storm flow with higher flows 

bringing extremely high bacteria counts in a way that closely follows the 
hydrograph  
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Lagrangian study  
o To inform travel time and investigate potential sources of bacterial 

contamination in Rocky Creek, a dye tracer study and lagrangian-style E. 
coli sampling was conducted on an approximately 7-mile stretch from 
North Leg Rd to Doug Barnard Hwy. 

o Two separate studies were conducted due to confounding factors that 
may have impacted results from the first study.   

o In both studies, there is a sharp increase in E.coli concentration between 
Milledgeville Rd and Wheeless Rd.  

o When the total load of E. coli is plotted against creek mile (distance 
between sites), it increases linearly at a steady and predictable rate. 
 

Section 2.2 Supplement Information: 15. Stage Data; page 55 
Section 2.2 Supplement Information: 16. Eularian Data; page 56 

 
Task 10: Collect fecal coliform / E. coli data from additional monitoring sites to 
identify problematic areas 

 

Each creek has seven sites to be sampled once a month and four times within a 
30-day period quarterly.  Excluding August 2012, each site has been sampled 
one to four times per month totaling 41-42 sampling events per site over a period 
of 27 months.  There are sufficient data to calculate quarterly geometric means at 
each site beginning in fall 2013 as well as two other occasions at MS4 sites in fall 
2012 and summer 2013.  Results are outlined in section 5.0 Monitoring Results.    

 
Section 2.2 Supplement Information: 17. Butler Creek Data; page 57 
Section 2.2 Supplement Information: 18. Rocky Creek Data; page 59 

 
Task 11: Develop measures of success for educational/outreach strategies, 
control, practices, and maintenance programs 

 

To measure success of education strategies, we tracked attendance at live 
events, tracked change in volume of septic sludge delivered to Augusta, Georgia 
POTW by private septic tank plumber companies, and conducted pre-and post-
education surveys. 

 
Attend ance at Live Events 

 
                Event                           _ Participants/Attendees 
CSRA Fly Fishing guest speaker 30 
2012 Earth Day ~300 
2013 Earth Day ~200 
2014 Earth Day ~1500 
EDS field trip 79 
OkaôChaffa Indian Festival ~3000 
Creek Walk Community Education 30 
Water Fun Block Party 25 
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Change in volume of septic sludge 
o Data on septic sludge deliveries are reported as total gallons per month 

and range from January 2011 to January 2014. 
o The average monthly load per year has steadily increased from 2011 to 

2013 
o 2011: 210,407 gallons/month on average 
o 2012: 238,019 gallons/month on average 
o 2013: 305,977 gallons/month on average 

 
Section 2.2 Supplement Information: 19. Septic Sludge Deliveries; page 61 

 
Pre- and post-education surveys 
CSRA teacher place-based learning course 

o Survey participants viewed uses of a creek as more important after 
education 

o After education, survey participants viewed their local creek more 
favorably, indicating they visited more often and described the condition to 
be better than indicated in the pre-education survey 

o Given a list of possible issues impacting creeks, survey participants were 
more likely to indicate given they were a problem after education  

o Given a list of sources for those issues, survey participants were more 
likely to indicate they knew they were a problem after education  

 
EDS Field Trip 

o Following education, respondents were more likely to score ñsupports 

downstream water needsò as important, and less likely to select no opinion 

o Following education, respondents were less likely to have no opinion of 

ñcarry rainwater and/or process waste,ò and more likely to score it as 

important or very important  

o Respondents were more likely to suspect ñgerms, parasites, or bacteriaò 

were a problem following education 

o Following education, respondents were more likely to suspect ñRain 

washing fertilizer, pesticides, or pet waste from parking lots, yards, 

driveways, and streetsò was a problem  

 

Water Fun Block Party 

o Following education, respondents were less likely to select incorrect 

answers when asked where waste water goes after being treated in a 

septic system 

o Following education, respondents were less likely to select the correct 

answer when asked how often a septic system should be pumped 

o Following education, respondents were more likely to indicate they didnôt 

need to have their septic systems serviced when asked if they planned to 

have service in the next six months 
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o Following education, respondents correctly selected more signs of a septic 

system malfunction 

o Post-education, respondents were more likely to correctly select more 

sources of fecal coliform bacteria 

Section 2.2 Supplement Information: 19. Septic Sludge Deliveries; page 61  
Appendix AF: Pre- and post-education survey ï CSRA Teacher Learning Course; page 167 
Appendix AG: Pre- and post-education survey ï EDS field trip; page 172 
Appendix AH: Pre- and post-education survey ï Water Fun Block Party; page 179 

 
Task 12: Design an educational process to teach septic system maintenance and 
inspections, pet waste management, and storm drainage system fundamentals 
and protection that can be duplicated in other communities 

 
ñGuidance for Implementing a Public Education Process to Address Pathogen 
Impaired Streams within a 319h Grantò 

o Document intended to provided guidance to other communities for 
implementing public education 

o Outlines educational goals, including septic system maintenance and 
inspections, pet waste management, and storm drainage system 
fundamentals and protection 

o Addresses targeting specific audiences, multi-sensory educational 
experiences, measuring success, and anecdotal information learned from 
our own public education activities 

o Provides sample materials including education posters and creek walk 
learning modules 

 
Appendix AI: Guidance for Implementing a Public Education Process to Address Pathogen Impaired 
Streams within a 319h Grant; page 183 

 
Task 13: Develop sampling and monitoring procedures for water quality 
assessment for other communities, incorporating water quality monitoring 
protocols, procedures and methods of data analysis as appropriate 
 

ñSampling and Monitoring Procedure Guidance for Communities Conducting 
Water Quality Assessment in a 319h Grantò 

o Document intended to provided guidance to other communities for 
developing a water quality monitoring program 

o Addresses monitoring protocols including regulatory protocols, scope or 
spatial density of sample sites, lagrangian style sampling, storm sampling, 
and watershed analysis 

o Addresses sampling procedures including lagrangian travel time 
determination, fecal indicator bacteria, sediment samples, 
turbidity/suspended sediment measurements, stage data, and nutrients  

o Addresses methods of data analysis including regulatory protocols, 
visualization, GIS mapping, nutrient and bacteria data, turbidity and 
bacteria data, dye tracer recovery, and moving from data analysis to 
implementation strategies 

 
Appendix AJ: Sampling and Monitoring Procedure Guidance for Communities Conducting Water Quality 
Assessment in a 319h Grant; page 195 
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Project Outputs (Actually Produced) listed in scope of services:  
 

¶ MOU to assist in education and outreach 

¶ Water quality monitoring plan 

¶ Summaries of activities submitted in Quarterly Progress Reports 

¶ Creekwalk Community Education Program 

¶ EDS educational field trip 

¶ Pet waste flyer/brochure distribution 

¶ Nine educational posters  

¶ Five presentations 

¶ Stream table demonstration 

¶ 3 announcements in the Augusta Chronicle 

¶ One YouTube Video 

¶ Four park events 

¶ Five field days 

¶ Pre-and Post-education surveys of target audiences 

¶ Quarterly Progress Reports 

¶ Closeout Report and Final Monitoring Report 
 
Project Equipment and Costs (Incurred):  

¶ HOBO Water Level Loggers, $1632, 3/26/13 

¶ HOBO Deployment Hardware, $31.50, 4/2/13 

¶ ISCO chain and lock, $11.28, 5/17/13 

¶ ISCO Battery, $11.87, 5/20/13 

¶ 2 Educational posters (dog waste), $71.28, 8/28/13 

¶ IDEXX quanticult kit, $172, 11/27/13 

¶ 2 stormwater education posters, $106.06, 4/27/14 

¶ Colilert-18/Quanti Tray/2000 (100-pk combo), $901.40, 5/2/14 

¶ Fisher - EPTips for eppendorf, $126.21, 6/8/14 

¶ Colilert-18/Quanti-Tray/2000 (200-pack combo), $1719.45, 6/9/14 

¶ 2 HOBO Water Temp Pro v2 with extended warranty, $283.30, 6/16/14 

¶ Whirl-paks and transfrer pipettes, $311.95, 6/22/14 

¶ Block party grill items and food supplies, $119.60, September 2014 

¶ Flyers and signs for block party, $16.19, September 2014 

¶ PA system rental for block party, $45.00, September 2014 

¶ Inflatables for block party, $313.2, September 2014 
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2.1. EVALUATE SUCCESS OF IMPLEMENTED ACTIVITIES AND ASSOCIATED TASKS 
IN RELATIONSHIP TO THE OBJECTIVE AND GOALS OF THE PROJECT 
  

Expand existing water quality monitoring to collect additional fecal coliform / E. coli data 
from each creek using GAEPD-approved methodology. 
  
An expanded monitoring plan was developed that doubled the number of sites 
previously monitored under Augustaôs MS4 monitoring plan.  The new sites were 
intended to target suspected areas of concern and increase spatial resolution.  In Rocky 
Creek, the new sites at North Leg Rd and Deanôs Bridge road yielded some of the 
highest counts along with Wheeless Rd, and increased spatial resolution to help narrow 
down most problematic stretch of Rocky Creek.  In Butler Creek, the additional sites at 
Meadowbrook and Peach Orchard also yielded the highest counts in the Creek 
providing insight into the sections of the creek that might be most impaired.  The new 
site at SNSA Bridge yielded some of the lowest bacteria counts on the creek, providing 
evidence that the listed segment of Butler Creek may not be impaired as suggested by 
the original modeling effort. As a result of increased sampling, encouragement to 
sample in strict adherence to the monitoring plan, and advisement to seek real numbers 
rather than ñgreater thanò values from the laboratory testing water samples, we have 
four consecutive quarterly geometric means at all sampling sites on Butler Creek that 
fall within water quality standards and support delisting. 
   
Implement educational and public outreach strategies. 
 
Developed and implemented three immersive educational and outreach activities 
including an in situ creek education program, and educational field trip, and a block 
party. The creek education program included a guided walk through Rocky Creek and 
was conducted for 30 students of the Georgia Master Naturalist Program.  The 
educational field trip included a kayak float down the Augusta Canal and was conducted 
for 80 students of Episcopal Day School.  The block party was targeted at a residential 
community, and 30 people attended and cycled through educational activities designed 
for families.   
 
Conducted four park events used to discuss water quality issues. SNSA has had an 
annual Earth Day Celebration in 2012, 2013, and 2014 with an estimated attendance of 
200, 300, and 1500 people respectively.  SNSA also conducted and Indian Festival in 
2013 with an estimated attendance of 3000 people.  Education and outreach at park 
events included a presentation on pathogens in the CSRA, stream table demonstration 
to discuss the effects of urbanization on local streams, and poster displays covering pet 
waste management, stormwater fundamentals, and septic maintenance.  In addition to 
park events, SNSA attended 5 public events to display educational material, solicit 
survey participation, and interact with the public.  Media and materials produced include 
9 educational posters displayed at public events or professional meetings, 5 
presentations for the general public, professional societies, or clubs, and 2 educational 
flyers distributed at Phinizy Swamp Nature Park.  One educational YouTube video was 
posted online in December 2013 and has had 75 views.  Three social media platforms 
were used to route traffic to the video.  The video post on Facebook had a reach of 213 
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people in addition to one share to a local kayaking group with 132 members, and 62 
people saw the post on twitter.   
 
To measure success of education, SNSA was tasked with tracking septic sludge 
deliveries and conducting pre- and post-education surveys.  The average monthly load 
of septic sludge delivered to Augusta, Georgia POTW by private septic tank plumber 
companies has steadily increased each year from 210,407 gallons/month in 2011 to 
305,977 gallons/month in 2013.  Pre-and post-education surveys were conducted on 
three occasions.  The shorter survey developed for task 3 was given to a group of 
teachers participating in a professional development activity with Phinizyôs education 
department and a group of students after participating in an educational field trip.  
Following education, the group of teachers was more likely to view given uses of a local 
creek as more important, indicate they viewed local creeks more favorably, and indicate 
given issues were a bigger problem for local creeks than compared to their pre-
education surveys.   Following education, the student group saw downstream water 
needs and the ability to carry rainwater or process waste as more important than 
indicated on pre-education surveys.  They were also more likely to see that germs and 
bacteria were an issue in local creeks and that runoff from residential areas contributed 
to the problem.  A separate survey focused on septic system maintenance was given to 
participants of a block party that was designed to target a specific audience about septic 
system maintenance.  Following education, respondents were less likely to select 
incorrect answers when asked where wastewater goes after being treated in a septic 
system.  Respondents also correctly selected more signs of a septic system 
malfunction. 
 
Develop control measures, maintenance programs, and educational/outreach strategies 
at the local level that can be made available to the Savannah-Upper Ogeechee Water 
Planning Council for use by other communities. 
  

Produced two guidance documents to provide to other communities for developing 
programs associated with 319h grants.  ñGuidance for Implementing a Public Education 
Process to Address Pathogen Impaired Streams within a 319h Grantò outlines 
educational goals and methods useful for develop an education program around 
pathogen-impaired streams.  ñSampling and Monitoring Procedure Guidance for 
Communities Conducting Water Quality Assessment in a 319h Grantò addresses 
monitoring regulations, development of a sampling procedure, and methods of data 
analysis for pathogen-impaired streams. 
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2.2  SUPPLEMENT INFORMATION  
 
 

1. Creek Walk Flyer 
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2. Creek Walk Student Evaluation 
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3. Field Trip Data Sheet  
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4. Field Trip Follow Up and Questions 
  
Velocity, area, and discharge in the canal 

The data sheet you received during the field trip had missing data that were collected during our ñfloatò 

down the canal.  You can use the data shown in Table 1 to calculate the cross-sectional area of the canal 

and the volume of water flowing down the canal each second. 

 

How did the discharge change as the water flowed down the canal?  Plotting the data might help visualize 

the information. 

 

 

What caused the major changes in discharge along the canal? 

 

 

One of the most discussed topics within the Savannah River Basin is how much water is ñremovedò from 

the rocky shoals area in the river along the canal.  The shoals area is important habitat for many 

organisms (remember the aquatic insects that we identified in the river during our lunch stop). If there is 

4000 ft
3
/s in the river above the canal, what percentage of the river is diverted to the canal? 

 

 Table 1. Velocity, average depth, and width of the Augusta canal at each sampling site during the 

EDS field trip. 

 

 

 

 

 

 

 

 

 

 

E. coli and fecal coliform bacteria 

E. coli is one of the fecal coliform bacteria found in the intestines of warm blooded animals (including 

humans).  Fecal coliform bacteria are used to indicate whether a water body has been contaminated with 

feces. The state of Georgia uses fecal coliform bacteria as a measure of pollution but other states use E. 

coli.  As you paddled down the canal, water samples were collected at six spots along our trip. 

 

The data sheet that you received on the day of the trip showed several important points of interest along 

our trip in relation to the spots where E. coli samples were collected. The second location was where Reed 

Creek empties into the canal.  Reed Creek has a wastewater treatment plant located about a mile upstream 

of where it meets the canal. 

 

If our first E.coli sample was above where Reed Creek enters the canal and our second sample location 

was below that point, what did you think would happen to the E. coli concentrations in the canal? 

 

The United States Environmental Protection Agency suggests that water bodies are polluted or 

ñimpairedò if the E. coli concentrations are above 320 units.  Samples were collected at each of the six 

sites on both September 10 and September 11; the results are shown below in Table 2. 
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 Table 2.  E. coli concentrations during EDS field trip on the Augusta Canal 

  

 

    

 

 

 

 

 

 

 

 

Is the Augusta Canal ñimpairedò for E. coli? 

 

 

Did the wastewater treatment plant on Reed Creek have a significant impact on E. coli concentrations in 

the canal? 

 

 

If you knew that the samples were collected according to travel time down the canal, can you identify 

sources of E. coli to the canal? 

 

Dissolved oxygen concentrations 

One way that the state of Georgia protects aquatic organisms is by ensuring dissolved oxygen 

concentrations remain above 4mg/L at all times in water bodies throughout the state.  Table 3 shows the 

average dissolved oxygen concentrations at each of the six sampling locations in the canal. Does the 

water in the canal meet the state standard of 4mg/L?  

 

 
Table 3.  Dissolved oxygen concentrations during EDS field trip on the Augusta Canal 
 

 

 

 

 

 

 

 

 

 

The dissolved oxygen concentrations steadily increased throughout our trip down the canal, can 

you give one explanation why? 
 
 
 
 
 

Site 9/10/2013 9/11/2013

1 8.4 12.2

2 9.7 12

3 13.5 19.9

4 12.1 18.7

5 15.6 13.5

6 21.1 12

E. coli concentration (units)
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5. EDS Blog Post 
(http://edsaugustablog.com/steam/) 
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